TOF spectrometer using a 337 nm nitrogen laser by matrix-assisted laser desorption/ionization (MALDI) with TCNQ (tetracyanoquinodimethane) as the matrix. The molecular weights were determined by PSS-WinGPC (PSS) (pump: alliance GPC 2000) GPC equipped with RI detector running in tetrahydrofuran at 30 o C using a PLgel MIXED-B column (particle size: 10 mm, dimension:0.8×30 cm) calibrated against polystyrene standards.
Density functional theory (DFT) geometry optimization was performed initially with the B3LYP hybrid functionals S1,S2 and basis set 6-31G in vacuo within the Gaussian 09 program S3 package. Then, the structures were refined using the Gaussian 16 program S4 at the B3LYP/6-31G(d) level and vibrational frequencies calculations verified the minima. The electronic absorption spectra were computed for the B3LYP/6-31G(d) optimized geometries with TD-DFT using the TPSSh S5 functional and the same basis set. 60 excited states were included in the calculation. The solvent tetrahydrofuran was included implicitly by PCM. S6
Reagents and synthesis
2,7-Ditert-butyl-pyrene-4,5,9,10-tetraone S1 S7 and 5,6-diamine-4,7-bis((triisopropylsilyl) 
P0 and A
2,7-Di-t-butylpyrene-4,5,9,10-tetraone S1 (411 mg, 1.1 mmol) and 5,6-diamine-4,7- 43, 156.16, 153.77, 144.60, 141.72, 131.49, 131.33, 130.99, 130.74, 130.21, 115.16, 111.56, 102.35, 36.02, 31.53, 19.33, 12.24 
P1
The intermediate A (60 mg, 0.07 mmol), 2,3,6,7,14,15-hexaammoniumtriptycene hexachloride B (12.6 mg, 0.022 mmol) and KOAc (18 mg, 0.18 mmol) were added into a mixture of chlorobenzene (4 mL) and acetic acid (2 mL), and the mixture was heated to reflux under argon for two days. After the mixture cooling to room temperature, all the solvents
S4
were removed under vacuum. The residues were elute by silica gel column chromatography to obtain P1 (eluted with DCM/hexane=1/2 v/v). P1, red solid, 63 mg, yield 100% based on B, 152.04, 146.29, 144.65, 143.13, 142.46, 142.06, 130.27, 129.70, 127.05, 126.82, 126.41, 124.94, 114.72, 110.70, 102.55, 54.07, 36.31 
M1
Compound P1 (60 mg, 0.0211 mmol) was dissolved in dry THF (5 mL) under argon and stirred at 0 ℃. Then LiAlH 4 (1.26 mL, 1 M in THF, 1.26 mmol, 60 eq) was slowly added.
After that, the reaction mixture was allowed to warm to room temperature and stirred 151.93, 151.42, 145.27, 145.03, 144.45, 143.76, 142.67, 142.34, 142.24, 141.89, 141.45, 129.81, 129.59, 129.51, 129.35, 127.36, 127.29, 127.12, 126.38, 126.23, 125.59, 124.22, 121.89, 114.48, 110.59 153.41, 152.03, 151.89, 151.47, 145.30, 145.02, 144.72, 144.58, 144.53, 143.79, 142.71, 142.37, 142.30, 141.94, 141.48, 130.69, 130.23, 129.83, 129.76, 129.70, 129.64, 129.55, 129.42, 127.39, 127.34, 127.28, 127.18, 126.41, 126.21, 125.61, 124.20, 121.98, 121.91, 114.52, 110.77, 110.69, 110.56, 103.29, 103.24, 102.36, 102.04, 53.98, 35.62, 35.52, 35.51, 18.90, 18.75, 18.68, 12.33, 11.80, 11.73 . Figure S24 . 
MALDI-TOF MS:

P4
Compound P3 (32 mg, 4.19 µmol) was dissolved in dry THF (20 mL) under argon and stirred at 0 ℃. Then LiAlH 4 (1.89 mL, 1 M in THF, 1.89 mmol, 450 eq) was slowly added. After that, the reaction mixture was allowed to warm to room temperature and stirred overnight. The reaction was quenched with saturated, aqueous NH 4 Cl solution. The mixture was extracted with ether (30 mL × 2). The combined organic layers were dried over MgSO 4 and S6 concentrated under reduced pressure to afford a red solid, which is used in the next step directly. The obtained red solid and the intermediate A (12.85 mg, 14.7 µmol) were dissolved in chlorobenzene (6 mL) and acetic acid (2 mL), and the mixture was heated to reflux under argon for two days. After the mixture cooling to room temperature, the solid was filtered and washed with DCM and THF, and the product was obtained as a dark red solid (11 mg, yield 26.2 % based on P3 for two steps NMR spectra of all new compounds Figure S1 . The 1 H NMR spectrum of compound A in 1,1,2,2-tetrachloroethane-d 2 on 250 MHz. Figure S26 . Structure and geometry of P1 at the B3LYP/6-31G level. 
